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I. Summat y 

As the TSCA Se ction 5 chemt c.a l r e •;iew ;nocess m:t ut es , i t 

has become mote and mo! e evident t:1ac many s·..:bs~ances a ~e no t 

exp~cte d to pose conce:ns fct the Office o~ Tox ic Su~st& n:es . 

If we could i d e ntify these substances ea : ly arid ce ::n 1 na:e c::e 1: 

review, :esou:ces could De concent ra t ed o n t he subs t ances t~e: 

appea: to pose conce rns and, th e : efore , benef:c mo r e fron 

further assessment . 

This paper documents additiona l cr1 t e:: 1a that wo~ld perm i t 

mote ''crops" to be made at the Chdm1scry Revi ew anj Searc~ 

Sttategy (CRSSJ meeting . We desci 1be three mccdi<:d c :1ce :· 1a 

and one new ct· i te: ion that can be i nceg:·a ced i n to o u :· e x i sci ng 

( CRSS d:op apptoach. We develope d c:-iese additio na l c : l t•? :· ia f: orn 
I.... 

da t a we compiled fo:· a se::ies of cases th/Jc CRSS p :·edict<:d wo·J ld 

be d:oppe d at the Focus meeting. The S~ : uctu ~e/Acti vi ty Tea~ 

(SAT) was also asked to make these p r ed i c t ions . 

of the cas es, these p:ecictions w-, : e co : :ect . 

I n 91l pe : cenc 

We also suggest work chat could l ead co a fut u : e a pp::oacn 

consisting of new kinds of c:ite ti a a nd a ne w f:ame wot k f:om 

which criteria may be applied. 

Based on past expet ience , th~ : eco:nra t? ndat i o ns ·,;e p : o,)ose 

should inct·ease CRSS drops f:o:n a bot,t. 20 percent co abo ut 2 7" 

percent of all cases. Although the actual incidence of CRSS 

"This computation is based upon an a nalys i s pe : fo : med us in; a 
d:·aft vetsion of the ne•., ct•ite!' ia. The c·-, :· te nt p : o;:ic s a l inc luces 
changes that :nay act. in opposi ng di :-;>ct i o ns . T::e nee : esu !t, 1n 
out opinion, is likely to be eit r.e , ,:o cha nge o r a :nod<?St 
inctease i n the incidence of d:ops . 

3 



dtops will depend on the na tut e of substance s submitted and 

oth<?r dev elopments, we be~ieve that with a new apptoach based on 

f utthe t wotk in the futut e we could expect t he numbet· of <!tops 

t o increase to mo:e t h an 33 petcent of al l c ases . 

I I . Ba c l:g t ou nd 

;; . Descnpt i o n of the Obj e ctive 

The ptima ty objective of this wo r k i s to ex pand the scope 

o f chemical substances fot which new chemical review can be 

efficiently a rd reliably t e tmina ted. A secondary o bjec tive is 

t o suggest futute wotk chat tentatively identifies new cd te t ia 

and a new ftamewo::k on which f ut·thet e xpansion could be !:>ased. 

As eatly as 19 81, resource shottages led an intetdivis ional 

OTS gtoup to i nstitute va rious id nos of c a se t etminations or 

''dt ops " from the ?MN Rev i e w Pr6ces~. Ovet the yeats, many of 

these policies eithet have bee n formalized a s exemptions or have 

::ieen aba ndo ne d. Drops f o t pol yme s s , howe ver, have contir.ued. 

The I ndustt•ial Chemistry Branch ( ICB) tetminates cettain 

polymets from revie w at the !CB Chemistty Rev iew 'a nd Search 

Stt a t eg y (CRSS) mee t i ng. This significantly saves down-stream 

labot bec a us e the CRSS meeting i s the fitst assessment meeting 

in the Section 5 chemical rev iew ptoc e ss. 

In late 1984, Chatle s Auer, Paul Bickatt, David Klauder , 

a nd J ust in Po wel l he lct a set ies of infonnal meetings to 

fot mul ate ne w cut,Hia that might pe tmit mote substances to be 



d!·opped at the CRSS mee ting . Th.::se :neecngs dld :}Ot p :·oc".Jce a ny 

useful criteria be cause i t .wa s d ~ff i c u!c co f o ~:nula t e s uc h 

ct1tetia withou t actual e xampl ~s . Suosequcnc l y , Jus t1 ~ Powe ll 

.;nd Pau l 3icka!t initiated an eff c , c co ceve l o p c ,i te : i a ~a s ed 

on actual case experie nc e . 

The su·a t e gy cons i ste d of t entat i ve ly i ce::cif y i ng pc ce r.::i a l 

dtop cases at t he CRSS :neeting. To goin -1 no t :ce : pe ,·s ?e Cti ve , w,; 

also ask ed the Structut·e/Accivi ty Te a:n (SAT ) co ind e pe::de ::c l y 

i o e nt ify case s it wished IC3 had d ~Op?ed be~o r e t he SAT 

mee t i ng . The scope of t e ntativ e d , o ps was not lim ite d t o 

polyme rs, a lthough, as might be e xpec t ed , most of t he e xa~p l e s 

a te polymers. At the CRSS mee t 1ng , we usec p t ofess 1o na l 

judgment, knowledge , and e xperi e:-:::•? co idenufy subs t a nces cha t 

see med de s cinad to d rop a t che Focus :nee c ing . ?a:t c f o~ : 

st: a tegy was to cevelop crite r i a Dy eva luat i r~ t he r eg~ l atc ry 

fate of actual e xamples that we! e i de nc i f 1ec as po t ent ial d : o ps . 

In the ini t ia l p ha se of t he wo : k, we 1de nt1~i ed abo u~ 100 

such e xampl•s . This consumed a~o ut s ix mo 11 cns . Ou ~in; c~ : s 

t i me, we teviewed a bou t 1000 subs t a nces a:;d mate t eG ~ l a t CRSS 

d1ops as usual, i . e ., we ide nti fi r:d t e nta t i ve c 1ops alo::g wi:h 

the regul ar drops . 

8, Old Critetia and Ftamewo~k 

Ou ! otigi na l c rice ! ia . we:e a pp l i cable o ::ly co po ly:ne : s . 

"?olymets" a:e :iot defined in TSCA :;o , l"' c~e ?:•IN Ru le , so c~e 

c :ite 1ia we:e applicable co s u bsca ~ces judgdd by CRSS t o be 

polyme!·s. 
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In otde:: fot CRSS co d:op a polymet p:·eviously, it must 

have met four formal con~icions: 

l. it must !:le a membe :· of one 01 mote "d:·oppable" 

classes of polyme::s; 

2. it must contain no mote than a certain amount of 

low- molecula:-we1ghc oligome rs; 

3. it must not be water-soluble; and 

4. lt mi;st not be a "t·eaccive ptepolymet," 

Thate was also a n infounal condition: che:e shou ld not b<, 

a 1eason to continue the :ev1ew based on professional judgment 

01 review experience. 

A fo1·m c e :cified chat the polyme:: met the formal conditions 

is accached to the ICB Chemistry Repo:·t; see the Appendix, Fig . 

l. 

Thete were eight dtoppable classes of polymets, as 

ince::;neced oy CRSS: polyeste:·s, polyamides, polyacrylace~, 

polyutethan~s, polyolefins, polysulfones, polye chets, and 

polysiloxanes. 

The oligorne:-content c1ite1ion specified that che subst ance 

contained no more than five weight pe::cent of species with 

molecular weight less than 500 . (As ince::preted by CRSS, this 

applied only to the product and did~ include :esidual 

scatting mate ::ials.J This criterion could have been met e ichut 

on cne ba sis of information supplied by the manufactutet, o:: on 

t he basis of a j udgme nt by the CRSS chemists. This professional 

judgment, in tutn, may have bee n based upon p::ope:ty data 

supplied by the submitte t ot upon the CRSS chemises' knowl eogl' 
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of t~e cl a ss of chem icals ot kno wl <2dge c f :h e cr.~cacc e : 1st1cs of 

molec ul a:: weight distribu ; ions. 

The watet·-sol ub il ity c::ice: 10 11 s eat ed th a t. th e ;,o ! y:ns.': "is 

not :·easo nab ly a nticipated t o be ,.,. ,ne : - scl ubl-: ." Comr.io nl y , ct11 s 

was taken co mean "less than one we i g ht pe : cenc soluble ,'' but 

typically CRSS intetp,eced thi s c: 1te : 10 n mo ,o: st :i:-:,;enc ~y . •.:e 

conside: ed solu!:lility 1n wace , down t o t tw level o f a hu rx: :-~:J o :· 

even ten pa:cs per million , espec:al ly ,.,. he n polyme : s w1: h 

appt e c1a::il e numbe:s of amine g:oups , o the : pote ntially c a t: o n1c 

g:oups, o : cationic g:oups we :·e i ,w o l ved . On the oc he : ~anc , 

CRSS did roe usually equate "dispe: s1b ili :y" ·~·it h so lubil,tv , 

anct many substa nces reported by sub::1 1c te : s as "wac e :·- d1lu:abl •2" 

we:e not conside::ed by CRSS co be wi! -:e :- solu~l ,2 . Thi s ·,·1,s 

typically the case with acrylic l at ices , fo, e xa:nple . 

"Reasonably anticipated " is a f1 ncu1g tr.ac co n be :n1,cs,­

eichet· by t he sullmicce:: ot by CRSS , T tw mea n,ng of ": easo:-:.; bly 

a nticipa t ed " i s chat a person kno•..; l e::::;ieaole 1n chem i si: :y ·,·oJld 

e xpe ct a g i~e n p~ys i cal or chemical compos i tio n o ~ cha : 1c­

t e t1scic to occur, ba sed on such fac t o :s as en~ natu~ e o ~ cnc­

p~ecu:sors used to manufacture the polyme :, c~e t ype o~ 

t·eact i on, the type of manuf a ctu:·ins r :·ocess , ct,e p : ocuccs 

;:,toduced in polymedzation, the i n,•:?ndeo us.;s o f the s ·~bs;:a:ice , 

ot assoc iated use condi tions. 

The non-~eactivity crite~1o n sta t ~d t~ a ~ the ~oly~e : ·· :s 

not judged co be a 1eac tive p1 e poly:ne r ," cha t is , it does ::c t 

co ntai n teactiv e functional gtoups . As CRSS 1 nte : p : eted ~n, s , 

otd 1 nary alcohols ard ca:boxyl i c ac ,cs , eve:1 if 1 :it•?n:::c-;:: fo : 

futche: :·eaccion (as, fo: exam;>l e , 111 a po lyeste :· ;,clyol 
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intended as a pol yu rt?thane ptecu:sot) we re consi de: ed non­

teac tive . Amine g::oups we:·e al so CO(lSidered non-t·ea ctive 

(although they ate considet ed reactive in th e Polymer 

Exemptio n) . Acryl a t e a~ methactylate ester s we:e cons1de ted as 

:eact i ve although typically they r equite free - radical 

initiatots, li ght, ot ionizi ng tadiation fo : reaction . Phenolic 

resi ns we: e gcne: a lly consi de t ed as reactive ( t he t eactive s ites 

are unsubsti t \Jted posi t ions o :· tho and oat·a to the :iydtoxyl 

g :oups). Alkoxys i la nes were consi de r ed t eac tive , b\J t the 

_teacti vity is ma tk edly higher when che g: oup 1s methyl or e t hyl 

than whe n it is ptopy l or l a :ge: than ;:nopyl. Blocked 

isocya na te s \typi ca lly c a pped wi t h an ox ime , a phenol, o:: an 

am id e ) were al s o co nside:ed as reac tive al t hough they a:e made 

( 1n o tdet to t·educe thei t :·eacci v 1ty r elative to the unbloc i< ed 

fo t m a nd typica lly t equ t te e leva t ed tempetatures, with or 

·,nthO\Jt catalys ts, fo r fut·che :· teaccion . 

The wot ~ing of t hi s ctiter1on may have suggest ed that 

polyme: s thdt a te not pt·e polymer s could have had teaccive 

fu nctional g :oups a nd st il l have been dropped . No such 

implicat i on was intended. Mot eove:· , the e xamples of functiona l 

groups considered reacti ve or oon: eactive we:e not intended to 

be limiting . Any a t om or s ubs ttuctu te could be const~ut?d as 

teactive . Func tiona l g:oups wete al s o co nsider ed in theit 

mo l t?cu l a t co nce xc: contra s t t he hyd t ox y l gtoup 1n a saturated 

aliphatic hyd t ocatbyl a lcohol to the hydroxyl group in a 

me chylolurea (the l att e t, but not the former, was conside~ed 

\...._/ ~eactiv<? ) . 
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c. Inte1im CriteLia 

Sevetal modificatio ns to tne c r1 tet1a ou tlined abov e ~ave 

been in e ffect fot· yea1s. The Ctt te ti a usec 0 :1 ar. 1:1t,;, : im ::ias 1s 

we1e applicable only to matet ials reccg 1112 ed by CRSS c~ac we r e 

j udged to meet the definition of ;ioly:ne 1 in the Pcly11e t 

Exempt ion Rule . Ma tetlals of ccmpa 1ao le :nolec ula t we : g hcs t~a t 

are not polymers were not tt·eated as po l yme t s :::y CRSS eve n 

though the same critetia might be appt op t iate ly a pplied . 

1. Wit.h the concunence of t:ie ?~e ma nu :actu~e :-Jotice 

Management Branch, t he ol i gomer - content. c t 1te tion 

was being applied s omewhat fle xi :::ly . Fo t e xa mpl e , 

i f the subm1tte 1 1ncica t ed t:iat the po tt icn o~ t he 

s~bstance with mol ec u la t we ight less ch an S~v is 

somewhat greatet tha n ftve we i g h: petcent , th e 

amount reported may have been j udgeo co :::e 

esse nt ially t.he same as fiv e we ig ht ;:,ercenc . Th i s 

judgment was petmiss 1ble i f the potc i on with 

molecular weight l ess than 1000 was r e&sonably l ow 

and the polymer wa s a me:nbe t of a c l ass c:: 

compounds chat almost n€ Vet cat.:se ccnce : n ( e .g ., 

polyesters) . This judgment was no t ed o n the a t op 

fo~m when it was mace . 

2. An exception to th <:: 1eact ive-func:lonal- g t o up 

c:1ter1on described abov e was in effect wi t h 

tespect to the acryl a t e and :nethac1yla t e g : o~ps : 

as long as the pol y:n~ t cone a ins :'Xl :no ~ e t ha n t ...,.o 

9 



weight percent below a :nolecular weight of 500, 

the polymet could nave been dtopped even though i t 

contained those specific t e a ct i ve fu nc tlo na l 

g toups. {Thi s r e laxed c titerio n was an outcome of 

the St ru cture/Activity Team's j udgment that high 

molecul a r weight poly functiona l ac rylates or 

met ha ct ylates a r e unlike ly to pt oduce catc i noge nic 

or mutagenic effects .)• 

3. Although t he ieacciv e- functional - g t oup c ti tetion 

does not specify a ny accept a bl e l evel fo t such 

groups , a t h t esholo was applied . The thteshold 

was tne on!:! used in the Pol ymet· Exemption Rule: 

an equival e nt: weight pet· :-eaccive f unc tion gtoup 

of 10 ,0 00 o: mo t e . ( Th i s means that a substance 

was d t opped ft om cons 1derat1on i f thete was one 

r eactive functional g :oup gram-equivalent or less 

in 10,000 grams of the chem ica l subs tance . ) 

4. Fi nally, cer t ain groups we re exclud ed fto:n con­

s1detation undet the cr iterion abov e . Any level 

of such excluded ~eac tive func t io nal gtoups would 

not hav e prevent ed a subst a nce f:·om being 

"I n the t eview of a draft of this document, we leatned that the 
Health Effects Review Division takes number-ave:age molecula t 
we ight into considera tio n. Thei t critetia for acrylates ano 
methactyl a t es had included a minimum average molecular weight of 
2000 . We s ugges t ed tha t two l evels be s ~t fot oligome : content , 
to assute a te lac1vely low level of small molecules tather than 
usi ng the moleculat weight c~it~tion. We ptoposed setting a 
co:·:esponding value fot the pe:missible weig ht petcent belo,.,· 
1000 , in adoi t ion to the ct itet io n of two p,H ce nt below 500, 
Lat e t, HE:RD decided to place ac:ylates and methac:·ylates unc!e : 
the equivalent weight concept . This :esolved the matte:. 
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( dtopped. These e x c!~ted g : oups incl ud ed amines , 

catboxylic• ac10 g: o u;::s, a 11 ;:,hat i c hydc:ixy l g r o1.,;:,s , 

unconjugated oleti n1c g :oups : hat a t e consu:.; :·ed 

·•o~dinary , 11 butenet:0 1c acid g:.o~~s , o ~ co~jugated 

olefin1c gtoups in niltu : a lly- occu:ting f a t s , o i ls , 

ard catboxylic acid s . 

a:·e covered under p,ov:s1ons f o : pote ntial l y 

cationic substanc es , t :1ese g :.oups were tha o n~s 

e xcl uded from the co:i espondir.;; c d:e~io n ,n t.~u 

Polym.;r Exempt i on Rul.; .) 

III. Results and Discussion 

Case Relevance to C: i t e :1 a 

Of the 106 cases identifiea 1n t his study , J Q.; (98 pe rcen:} 

we t e event ually dtopped. The sta tus of these 106 cases ia that 

96 h ad theit new chemical t·evi ew t,nminat ed at t::e Focus :•\eeung 

(d:ops ot gu,nts), four we:e wit !-:d : c> wn, ano s ix ente , eo St a r.da:d 

Review. One of the withdtawn ca ses was a o upli cste su~miss : o n 

that had been prev i ously revie wed a nd d~op;::e a a: Foc~s . T~e 

othet· three withdrawn cases were :·es u bmttted <>S dlff e :·e nt types 

of cases. Two of these were oto;::peo ac CRSS and one was dtopped 

at Focus . Four of the cases in Standard Rev i e w we ~e l a ter 

d:oppe d ano two we :·e 1n suspens ion . ,o : the pu,;::os.;-s o: t ht s 

study, we ptesume chat these lat te~ cases a : e f alse r.eg&cives . 

These datd at·e shown in Tabl e I of t h!.:: Ap,>encix . 

In developing dtop concepts, we f oun: th 3 t 79 (76 pe:c c nti 
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of the 104 cas es which wet e ultima tely dtopped land ne ithe t of 

the two fa l se negatives )· could be fo r mal ly d:opped usi ng both 

teasonable modi fi cations o f out present cti cer ia and framewo:k 

as we ll as newet concepts fot c riter ia c ha t did not fit our 

pt esent ftame wo : k. To e xpedite t he i ntt oduction of cet tain 

concepts which could be i ~plement ed sooner , we delayed the 

cevelopment of newet d:op concepcs a nd a new fr amework. 

The c: ice : ia we t e com:ne nd would d rop 48 (46 pe:ce nt J of t !'le 

10 4 cas es t ha t ul timate ly d topped ct 61 pe :cent of the case s 

that both the p resently t ecommendeo c:•icer ia and t he fut ur e 

ctite:1a would be likely t o dt o p. These data at e shown in Table 

2 in the Appe ndix .• 

In e x amining these data, se veral points should be noted . 

These c rite:i a have not bee n appl ied t o cases that we r e not 

tentat iv e ly identif ied as drops . This cou ld have r esulted in 

more drops . To some extent, these s ta t istics a: e a lso depe,~ent 

on intetptet~t1ons we made whe :e data we:·e l ac kir.g . Fina lly , 

the accu racy of e xt rapol ation o f t!'\ese : esults to futu: e new 

chemical su omissions is depend ent on how well s ubst a nces a: e 

chatac ce:1 z ed in t he submissions and how the chatacte :1 s ti cs of 

future submission will va1y. 

"Thi s computa tion 1s based upo n an ana lysis pe:fotmed us ing a 
d:aft ve:sio n of t he new ct 1t et 1a. The cu:·:·e nt ;nopo sal i nc luoes 
changt?s that may act in opposing di:ections. The ne t result , 1n 
out opinion , is lik e ly to be eithe:· no chang~ ot a modes t 
inctease in the incidence of dtops . 
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B, Recommendations tor Ne ·.1 C!· :te : :a and I mpl e:n\? nta tion 

Examin1r,;i the cases 1de 11ti fiec! ,,s tentativ•? d ! o;is , •,;.:: inf.:: ! 

some gene!al apptoaches fo! d:opp1ng adc1t1o~al casds a t CRSS 

w1tn :easonable assu:ance that t~ey woul d ::,e d ::oppec! 1f they 

p:·oceeded to the Focus meeting . All of the p : opcsed c :1::, :1 a o : ..; 

gove!·ned by one or mo:e of th« fo l low1r9 ;,:1 ncip l ..;s : 

l. Permissive ctite1 :a rr.a y De expanceo by ddci ng r.-,o: e 

classes of chemicals . Such c:iteria a ~e based e n 

the intrinsic l ac k c f tox1c1cy of t he che:n1ca l s of 

a given class. T.'1US , fo :· e xample , aroma ti c 

polythioeche:s may be added to t he l ist o: 

petmissible pol yme : t ypes . 

2. Restrictiv e cnte : 1a :nay ::,e loose ned :n S<? V•?U, l ways . 

a. Absolute :estt i c tions may be , eplaced by 

accept a ble ch:eshold co njit.1 o~s . Fo: e xa~p!e , the 

c:ite::ion of wate :- inso lub 1li ty ca n be : eplaced ::,y 

a maximum per~itted l e vel of wa t e :-solubil1ty, c t 

as in the ince:· im c :· 1te :ia , a l ev e l o f no no::e than 

one gram-equival e nt of ::e~cc ive funct i onal ; : o ~;is 

per 10,000 g 1ams o! pc lyrne:: mig~c : e pla ce :ne 

criterion of nont eactiv:ty . 

b. Restrictions :n :iy be l oosened :;y appl yi ng se l ec tive 

nume:ical critet1 a co subca tago r1es of t he 

testt iction. 

might be petmittec fo :. ce : ta1n :.ec.:ctive f·J:1Ct!Or':.a~ 

g:oups than fo: oche:s . 
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c . ~estrictions may oe we3kened by redefini tion. ,or 

example, groups which chemical l y rea~t only at 

elev3ted tem?e ra tu r es mi ght be r edefined as 

nonreac t ive r ather than a s r eactive. 

d. Rest rictions may be more narrowly de: ined . For 

e xam?le , ins t ead of r equiring that a polymer be 

insoluol e in water, th e c riterion could restrict 

the excl usion t o wate r-sol ub l e polyme rs of the 

cationic ~r sulfonated aromatic anionic types . 

The fr amework we propose f or implement ation i s essentially 

t he sa~e scheme tha t w~s in us e . One overall modifica t ion is to 

state e xplicitly that t hese criteria c an be appli ed only to well­

defined polymers. Thi s modi fication r ecognizes that t he ident i­

ties of chemicals r eflect compl ex indu s trial proces ses , inherent 

divers i ty i n t he a r range~ent ~nd bonding of chemic al structures, 

and the rnu l ticompone~t n~ture o : most industri a l chem i ca l s . 

Chernicsl da: a suoolied unde r s ection 5 of TSCA rnav confor m . ~ . . 
to the re9ulatory r equi remen t s and const i t ute what is "reasonably 

a s =ertainaole~; howeve r, these data may not be adeauate for 

judgme nts. We can not i mplement c r iteria i f we mu st explicit l y 

or implicitly pre s ume particular knowl edge of compos ition, 

identity, ana lysi s , or properties. Thus , ch emi ca l substances 

that cannot be sufficiently well defined will not be dropped . 

This fr a:ne~ork a lso explicitly adopts the Polyme r Exemption 

de fini t ion fo r "poly:ner." 

Be low we propose fo ur criteria th at we think C3n be 

incorpora ted into our cu rrent process without prot rac t ed 

14 
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additiona l deve lopme 11L Rev i ew snal l n?c be stepped ·Jn l ess 

all fo u r of these ctiter1a a r e s a ti sfied : 

1. Polymer Cacegoty EX ?SllSlOn 

Se vera l new types of poly~e rs have bee n submit: ed 

sinc e the dtop poli c y was escaolished . We be lieve 

that some of thes e c an be 1 ncluded r.o•.;, The 

dtoppab l e classes o: ?Clyme:s , as ince:p:ec ed by 

CRSS, at e e xpa nd ec as f o l lo•,;s : 

I l l polyesters (thi s cacego ty 1nclu~es alkyd res i ns 

an:! pol ycat·bo nates) ; 

(2) polyam ides and polyimi ces ; 

(31 polyac ry l aces ; a dd1c:on pol ymers of ac :y!a ~e s , 

acrylonittile, a nd ac tyl am i de , as we ll as t ~e 

cot·t·esponc! i ng me thact y late d e t Lv a cives a t e in 

this categot·y) ; 

14 ) polyuret ~anes and po!yu: eas ; 

151 polyolef i ns (1nc ludir>g polymers of cier.es , vinyl 

a nd vinylid ene compou nds , scy ,ene de : i•1 at ives , 

ard a llyl <!et· iva cives); 

{6) aromatic polys ulfo nes ; 

17) polyethe ts (inclu<! 1 ng ac ;:, ca l t es ins ~nc ma ny 

epoxy detivaciv e s) ; ano 

(8) polysil oxanes (incl'.idi ng s:lsesqu ioxanes ; 

modification by s il1ca t ~s i s a lso a pe~m~s s iole 

va1 iation); 

(91 polyketones; 

110) a1omac1c polyth1 oec he : s ; 
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(11) polymet1c hydrocarbons (not d•tived ftom 

olefinsl; 

(121 phenol-formaldehyde copolymers. 

2. Oligomer Content Expansion 

The maximum permissible levels of oligome:: 

present in a polymer are 10 weight percent for 

polymer molecules with molecular weight less than 500 

~ 25 weight percent for polymer molecules with 

molecular weight l ess than 1000. 

The use of two points in the molecul a r weight 

distribution recognizes the error in such deter-

mi nations and gives a rough idea of the slope of the 

distribution nea r the low end . The values chosen are 

consistent with one another on the basis of data 

gathered for the Polymer Exemption. 

3. ?et·missible Ionic Character and Solubility 

3y analogy with the polymer exemption, watet·­

solubil i ty would not be grounds for failing to drop 

an otherwise droppab l e polymer . However, in 

developing a new criterion, we recognized that th~ 

relationship between ionic character and water­

solubility is complex. Originally, we proposed that 

only if the polymer were cationic, potentially 

cationic, or an aromatic sulfonate type of a nionic, 

could water-solubility consign the polymer co further 

review. If the concentration of ionic groups of 

concern was not g::eat, then some degree of water-

16 
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solubility could be accepta::ile . Ot he t types of 

anionic and· no nionic wat-? :- sol:.i bl e polym E: : s wo •a!c n::>e 

be p:evented ftom ::ie1::g d : o;ipec ::iy t his ne·..: 

criterion. Moteov e :, 1f 5COO is co ns 1de: ed a:1 

apptopriat e th:eshold fot s:.ich cha:;ed sucsttuctures , 

we believe that a wa:e: - solubilicy t h reshold wo~ !t 

woulo not be exerci sed often . Thu s , the fol low, ng ,s 

:·evision of the wa ce::- solub llicy ctitetio:i . 

Polymers satis fy ch i s c:icer 1on if one of the 

fol lowing conditio ns are .:-,et . 

The polymer molec ules of the substance co ntain 

relatively fe w cov al encl y-l inked subs ct uc tures that 

ate, 01 can be rea sona~ly nnc1cipated to become 

a . an i onic aroma tic sul!onace s ubsttuc tu , es s ucj 

that the pol y~ e : has an equivalent weignt e qual 

coo:: less than 500 0 f o:: such c har;ed 

subst::uc t ures ot 

b . positively chaiged 1n a na cut al aquatic 

envitor.me nt a nd such thiit tr,e polym,;,r has a :; 

equivalent we 1~hc equal coo: !ess t han 5000 ~o:: 

such cha:ged substructures . 

4 . Re active Functional G: oup :n,esholos 

Polymers wou ld satisfy t h is c t ite~io~ i f one of 

the following cond itio:1s a t e ~et . 
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The oolyme r molecule s of the substance 

a . con t a i n , · or can res onably be an tici pated to 

conta i n 

(1) no r eactive func t ional groups (ato~s or 

a ssociated g roups of atoms that undergo , or can 

be reasonabl y 3nt i r.ipat ed to cn~ergo , :acile 

c hemi ca l r eaction) or 

12 ) on ly t he following excl uoed r e ac t i ve f unct i onal 

groups : 

thi o ls , blocked i s ocyanates (othe r than 

a cetoxi me - and methyl ethyl ketoxime-bloc~ed 

isocyanates l , a~i nes , carboxylic acid groups, 

aliphatic hydc oxyl g roups , unconj ugated olefinic 

groups that ace cons i de r e d ''or d ina ry , '' 

butenedioic acid groups , and conjugat ed ol ef i ni c 

gr oups in naturally-occurring fats , oi ls , and 

c arbox yli c acids or 

b. have , or ca n be reas onab ly anti c ipated t o have , 

a t ota l equ i va l ent weigh t f or all r eac ti ve 

functional groups present t hat is no l e ss th an : 

Il l 5000 if any reactive functi ona l g roup is 

pr es ent t hat is not l isted in Table 3; 

ot herwi se , 

12 ) the r el evant mi ni mum val ue li s t en in Table 3 

if only one ~i nd of l ist ed r eac ti ve func t ional 

grocp is pres ent; or , 
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(3) the highest minimum va lu e li sted i n Table 3 

using a calculated total f unctional gcoc?­

equivalent weigh~ i ~ more than one kind of 

listed functional groups is present , ( fo r ce:a il 

and the calcula:ion , see Tab le 3 and the r.ote in 

The former interi~ criteri a that had bee n a?p li ec t o 

acrylates and methacrylates are re?laced by equi va l ent ~e igh t 

minima for these groups. (Dis c ussed under In te ri m Cri te ri a 3. ) 

Reactive functional groups na~ed in Table 3 include : ac i d 

halides; acid anhydride s; acryl ates ; a l dehyd es , hemiace :a l s , 

methylolureas, -amines, and - amid es (and the ir hydrocacby loxy­

methylene analogs); alkoxysilan es ; allyl ethers ; a ziridi r.es ; 

carbodiimides; conjuga ted olefins (e xcept those olefinic g roups 

present in natura lly- occ urring fats , oils , and carboxylic acicsl ; 

cyanates; epoxides; halosilanes and hydrosilanes ; hydraz ines ; 

imines; isocyanates and their aceto xime- and methy~•.ethy l 

ketoxime-blocked analogs; isothiocya nates ; a l oha- and be:a­

lactones; methacrylates; unsubstituted pos i tions o rtho- or ~ ­

to phenol; and vinyl sulfones (and their analogo~s precursors ). 

certain groups previously considered as reactive are 

redefined here as nonreactive . These incl ud e thiols and blocked 

isocyanates (other than acetox i rne- and methyl ethy l ketoxiue­

blocked isocyanates). The groups e xc l uded i n our in t eri~ 

criteria would also be excluded under our new c rit er ia: amines , 

carboxylic acid groups, aliphati c hydroxyl g r oups , uncon j ugated 

olefinic groups that are considered ''ordinary ,'' bu:e~ed ioic acid 
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g:oups, ot· conjugated olef i nic g:·o ups in natu ta l ly-occurt 1 ng 

fats, oils, and c a tboxyli c acids. (Fo::: example, allyl ether , 

vinyl ether , allyl sil ane , and vinyl silane gtoups are not 

· consideted otdinaty olef1nic g:::oups.) 

These crite t ia may be over~idden by professional judgment 

;;h e n special concetns arise . It the CRSS meeti ng chairpe:·son ot 

a consensus of !CB chemists ptesent considers it i mprudent to 

d :::op a substance , teview will continue. In patcicular, HERD has 

requested that ICB exetcise its p:::ofessional judgement if chete 

seemeo to be a likely inhalation exposure to polymer dusts or 

aerosols . Many submiss ions that concern polymets that are , ot 

could t ea sonably be, sol ids co ntai n insufficient information to 

make chis judgment . We propose co judge on the basis of 

submitted i nfon:1at ion o nl y . 

Any OTS a$SeSSOl may question a CRSS drop by refetting it 

tht o ugh his ocher Section Chief (or highe t ) co the lCB New 

Cher:11 c als Section Chief (at high(:(t) fot t·eview a:1d 

tedetermini\tion . ICB ;>lans to pe:iodically teview these c:·1te: ia 

and t·evise them in light of a conti nuing evaluac1on of the 

decisions made at CRSS. 

i,e p l an t o inco:potate the dctetminat:ion that a substance 

has or has not been droppeo into the Chemistry Report fo t ma t 

instead of optionally adding a s epatate fotm . The instructions 

will : equ ite a posir.ive OL negar.ive drop finding , da t e , CRSS 

chait"'s signatute, and critetia tefetence . We do not plan t o 

document specific s ubpar t s of c:iteria met or not me t because 

\___ ' this has not bee n used , 
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C. Future Work 

In the coutse of this wo:k, ;;e h i>ve s u,;c;; e s:: ed rr.00 1::ec 

ctite:1a and new concepts that c o uld ;:::,nm 1t: :nc : e CRSS o t o,is 1n 

t he f utut·e. These new conce pt s go oe yond s i mple moc ifi cations of 

che cu r t e nt scheme, and develo p i :;g ttiem woulc have de l a y ed the 

significant i mp :ovements offe:ea oy the :nc difications . 

Br iefly, futute ctiteria of '' safeness·• fall ! 11 co ch: ee 

catego:ies : those based on the safeness o f p:ecursor sLbsc ances ; 

those based on general r ecognit ion of t he sa f e~c ss o~ the 

subscance itse lf; a nd those based on safeness chat is de;:::e nde nt 

on physic a l (usua l l y mac r omol ecu l;, : ) ptope:·t ies . Precedents for 

and examples of t hes e concepts include the " po lyes::e t" co ndition 

of the ?olymet· Exemption, the FDA GRAS list , i!Y-1 the 

g e ne t·alizacion that. large , ine:t :nol-:::u les a : e t a :·ely 

b1oabso:bable. 

Thes<: f-..itut e crite: 1a need not be l1r:i1teci t:o t he eva :u~tion 

of polyme :.s. For e xample, limit s t o o l igomer l eve l s cou l d be 

used to sore substances into groups containing differe nt levels 

o f low molecular weight species . C:1teria could the n be des ~g~ed 

chat would apply only for substan::es of low , hig h , or 

intermedia te molecul a r weight. 

Integrat i ng future critetia with e xis t ing ones wil l require 

a ft·a mework for making decisions chat i s .ao : e flexible , mo :·e 

telia ble, a nd mote efficient t: han our cu:rent: app : oach : a 

fta mewo:k that can accommoda te: d1tfe:ent ;:1:1ds of c ti ~e : i a and 

'-../ d1ffe : e nt telacionsh1ps among ct1c:m . To bolsce:· : el 13b1l 1ty , ·.·e 
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would :equire that only we ll-cha:acte rized a nd -aefi ned c hemical 

substances could be elig 1cle f or a dtop, a nd t hat tne c:·1te :1 a, 

f:amewo:k , and p:oceoures themselves wou l d be continuously 

subject to p:ofessional judgme nt anc tev i ew. 

Out co t e concept fo:: a fu t ute framewo:k has th:ee d~cision 

level s, ard at each l evel are ct i te: 1a that de t e : m1ne the 

e l1g1b1l 1ty o f a substa nce fo: t e :m1 nat1on o f r e vie w. Some of 

these c:1 c e :1a have ptiority ovet othe~s at the same de c1s 1o n 

levi,l , and each l evel has ;,riot 1ty ove : the succeeding one. 

Su!:>stances r.ot addtessed a t one level may be conside::ed in the 

next. ln the fi : st l e vel, substa nc es a~e sorted into th:ee 

catego: ies : those t hat are c lea tly no t droppable ; those that a :e 

c l e a :ly d:oppab le: and all the t es t . Subst a nces in the t hi::c 

catc go:y are screed at the s e cond l e ve l by ol igome: conte nt , and 

fu::ther dtops ma y be possible at thi s level. Finally, at the 

thit·d l e vel , e ach g toup of su bsta nces identi f ied at t he s eco:1d 

leve l 1s judgeo acco:d1ng to cus t om- made cr1te: ia . 

To develop t he new ctite: ia, we wil l p:epa:e list s of 

acceptable substances, p: e curs ots of substances, and prope:t1es ; 

devise a : el ationship fot estirnati~ oligome:· content; and de f ine 

cond icions for establ ish1 ng the a cceptable rang e s fo : van o l;S 

It will : e quue considetably mote wo::k to f ind ways 

to :ept·e sent substances not only a s s pecific che mical idt:nt.it les 

but a lso as membet s of che mical ca t egories o r families , and 

e st a bli s hing various condit ional lev e ls will requi::e ga cheting 

data to s uppott a ratio nal e . Fi na ll y, we will need g ene t al 

concutrence on the leve ls and tho app toa ch. 
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A. Methods 

In :1ay o f !985, we decided to 1der:cll:y about 100 ?M!l' s anc! 

Polymer Exempt i on Notices t ha t could not have bee n d, opped ~sing 

out cutrent critetia and f~on whi c h we : houg~ t we cc ulc da :1 ve 

acceptable , e xpa nded cri t e , i a . ·.-.1t.; i dt2r:t1f i eC t h~se cases 1 n t wo 

ways: first , we id e ntifi ed at c~e CRSS mee t i n~ those cases we 

thought wo u ld be dropped at the Foc us ri\eet ing ; second , we 

i e qu est e d ch a t the Sttuctute/Acc 1vicy Team (SAI i i nte?e nde ntly 

tefer cases to us chat they wi s nec we had dropped at CRSS . We 

manually 1eco1ded these a s "CRSS tentative d1ops '' a nd '' SAT 

tentative dtops'' respectively. 

these examples , the Che mical Co ntto l Div ision e x te nded t he 

appl i c a bility of CRSS drops to Lo·ft· Vol urr.e :. xer:i;)ti on t-o uces and 

co Te st Ma ,ke t Ex emption App l icac1o ns , and we also 1nc l uc!ed the s e 

kinds of cases within the scope o~ o u, s u :vey . By Noverrbe :, 

1985, we had ide nt ified 106 c a ses , a nc we sto?ped this phase o f 

wo:: k . 

We then beg a n to compile dat a fo t .the su~s t a nces : e po , ced 1n 

these cases , assigning code numbe ,·s to the caso?s to p:·ocec c TSC.', 

Confidential Business Info:mat ion . Da ta ga t he red inc l u~e t ~e 

case numbe t, salient chemical id e11c i ty i ~for~at ~o n , wheche t er 

not the case was identified at CRSS o: SAT , , a~ 1ngs f: o m c~e SAT 

and Exposu:·e Assessment ~eeting (E X.;M ) , a r,:J dis;;os 1no ns t , om t he 

Focus Meeting. Whe te supple me nta,y data we , e needed , the casd 
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file was checked to verify or to obtain mord information, and, 

when necessary, data bases wete searched to obtain updated 

disposition info:mat1on . The non-CBI info1mation is provided as 

Table 1 in the Appendix ; a CBI ~e:sion is available. 

We evaluated these examples by consideting how the 

substancds !'ai l ed to satisfy existing cdte::ia and by formulating 

criteria that could petmit the substances to drop. These 

tentative ct 1te:· ia were furthe:· charactet iz.ed and :·econside:ed 

for •.Jhat they might imply beyond the examples in hand, and this 

l ed in turn to the proposed criteria modifications. The results 

of this analysis are p:esented in Table 2 in the ,\ppend1x. 

we integrated the proposed criteria into an expanded version 

of the ftamewotk we wete using. Our evaluation also led to new 

ct1te::ia that will tequi:::e fun:het development, including an 

alterna t ive way to apply the crite:ia, and an alternative 

f:·amewotk for using new kinds of c:· ice::ia. 

B. Data 

For a number of reasons, our sample is unlikely to be 

rept·ese ntative . One 1eason is that it .is small. !CB has 

:eviewed over eleven thousand submissions. In this study we 

identified 106 cases out of 941 valid submissions received 1n 

sequence between May and November , 1985. We know from ex;:,dt· ience 

chat during this time we t·eceived a:1 anomalous p:·opot~ion of at 

least one class of substances. Moteovet, while this effott was 

in prog:ess, exemption submissions for test rnat·keting and low-
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volume chemicals became subject co :e; ul a t CRSS t e tm: nat1on 

cticeria fo~ the first time. Th :s int t oducec mo, 9 he t e : o;e neity 

into our sample . The statistics we have a te a l so 1~ccmp lete 

because CRSS drop data a:e not read ily availa ble for e xempt i o n 

submissions: OTS dat a bases contai n t:iese data o nly zc : ?MS's. 

Outing the time the sample cases . .,e te se l ec t ed , t he Age:-icy 

received 999 submissions of which 94 ! (94 ?e rc e ntl we te va li d , 

including 675 (72 percent) v a l id P~N' s of which 14 S (2 ! pe:centl 

we: e CRSS drops. This is toughly compa t ab l e w_it h a ll cases i:1 

f 'f ' 8 5 : l 8 5 S s u bm i s s ions , l 7 7 4 { 9 5 pe : c e n t ) v a l id s u b:n I s s 1 c ns , 

1462 {82 pe:cent) valid PMN's, and 264 ( 18 percent) CRSS d : ops . 

The lowe t pe1ce ntage of PMN's, f o : t he pe: iod s tudied compat ed to 

tile yea:· , :-eflc,c t s the submiss ion o f inc t '-"ased n•J::ibe :·s of new 

kinds of e xemption notices i n l ieu of PMS ' s for che pe :1od . 

Of the 106 cases we ident1 f1 ec , 91 ( ij6 pe , ce:-itl we r e ?MN' s , 

13 (12 petcen::.) wet e polymer exem pt io ns , ard o ne eac:i ( tl . 9 

pe:·cent each) wete test ma1·ket anc l c ·~·- vol1.;:ne s~bm1 ss 1ons . !CB 

tentat ively d:opped 98 cases (92 percent) ; SAT cencat ivc,ly 

dtopped 61 cases (SB pe:cent). Of t :ie cases o n our l ist , SO 

petcent wet'e tentatively d:·opped ::,y both I C3 and SAT. 

In all, 104 of 106 cases {~8 ;,e:·ce nt ) ·~·e : e ult1m£>t.el y 

aropped , These cases would have raised the num:Jer o f CRSS c10;,s 

during the pet· iod of the study to ac l eas t 249 {26 pe :·ce nt) . ',•:e 

estimate that 70 additional chem ica l s (mos tly ;,o lyme r e xem ;,t 1ons) 

could have bee n added if all exempti o n cases had bee n s~bjec ; co 

tentative d:·ops. Thus, at mos t , C:{SS d: o ps could ::,e e xponced to 

about one-th1ra of valid cases ov e : all . 
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c. Figut e 

Figure 1, 

Curre nt Dt op FoLm , page 27 

I 
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Da t e o f CRSS meeting: conca1ns C3 I? y.:s ll r.o l l 

JUSTIFICATION FOR TSR~!KATING 

FURTHER ASS ESSME~7 Of 

P I l Y l I L I l 'f I l 13_-__ 

The substance is a polymer t hat sa t: si1es t~e follow:ng crice~1a 
for te:·mi nating assessment : 

A. The s u bstance is me~be~ cf t he fo! l ow1n; class {es) : 

ll polyestet ( including alkyd "~j j)O lycatbo:1atE> ) 
l I polyamide o: poly1rn1de 
ll polyactylate, -ac:y lon1ttilc , o ~ - ac :yl amide 
l l polyutethane ot pol yu:·ea 
! I polyolefin , -sty rene , o :· oth-::· ~o l yv1ny l :c 
l l polysulfone 
l l polyethe: (incl ud ing ace t al ) 
II siiicone 

3 . The s ubs t a nce ha s be er. de;e : mineo by the CRSS tea~ co 
con::ain no mo:·e than 5t by ·..-e i ,;r.c of spec i es wit~ 
moleculat we ight less c t1a n 500 dal co ns on ;he =as1s ct : 

l. informa ti o n suppli ed by the s u br:11tt e : l l 
2 . professional judgm..-nt o f t:ie CRSS tec::i 11 

c. The substance 1s not de si;:; ned t o be ·..-a ce :- solubl e 11 

D. The substa nce is not a r ..-act1 ve ;:,repo lyme : 11 
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Table l 
Disposition of Tentative Drops 

occ . co~ . :::,VI:< . fOC\JS 
No . 92 STD HEALTH ECO EXP . EX? . -yp C, ,. .. • :>:S P. --

1 X X 1 l . l 1 D ~:o t' 

2 X X 1 I 1 u : o ;:i 

3 X l 1- 2 l l 1- 2 ::i: op 

4 X 1 1 ?. l 1 Ot op 

5 X 1 1 l l 1 D: o p 

6 X 1 l I l 1 Ctcp 

7 X 1 l 1- i 1 l :) : o p 

8 X X l 1 2 l 1 Drc p 

9 X l l l l l D:op 

10 X X l I l 1 l D:·op 

1 l X l l l l l Oto;> 

12 X C: o p 

13 X l 1 Dt·o? 

14 X l l 1 l l u t ::>? 

15 X l 1 1 l 1 D: ::> p 

16 X l l l l l Dt o p 

l 7 X 1 1- 2 l l 1 D:op 

18 X X 1 l 2 l 1 D: o p 

19 X X 1 l 2 l 1 Ot o ;, 

20 X 1 l 2 - 3 l 1 i.;:_09 

21 X l l 2-3 1 l ~~o p 

22 X 1 l 2-3 l D :·o p 

23 X X l 1 2 l 3 DtO? 

'-
24 X X l l 2 l 3 D: o;i 

25 X X 1 l 2 1 3 D~o:=: 
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occ . CON . ENV!R. FOCUS 
No. CTD STD HEALTH ECO EX? . EX?. ~ DIS ? . 

26 X X r 1 1-2 1 1 !)! op 

27 X X l 1 1 1 l !)rop 

28 X X l l 2 l 1 Oto;i 

29 X X l l 2 1 1 O! Op 

30 X X 1 1 2 l 1 O! Oi) 

:n X X l l 2 l 1 O! Op 

32 X X 1 1 2 l l OlOp 

33 X X l l 2 1 l Dt·op 

3-l X X l l 1 l l D1op 

35 X X l 1 l 1 1 D!'Op 

36 X X 1 2 l l l Drop 

37 X X 1 l 2 1 1 D!·op 

38 X X l l Dt op 

39 X Drop 

40 X Dtop 

41 X 1 l 1 l l D!Op 

42 X X 1 1 1-2 1 l O! Op 

43 X 1 l 2 l l O::op 

44 X l 1 2 l l Dtop 

45 X l l 2 l l D::op 

46 X l l 2 1 1 Dtop 

47 X l l 2 l 1 Dtop 

4 8 X l 1 2 l l D!Op 

49 X l 2 l 1 l O!·op 

50 X 1112 l 2 1 1 Dtop 

' 51 X 111:2 l 2 1 l Dr op 

52 X X 1 1 l l l O: op 
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occ.: . CO~l. ENVi~ . : OC t:S 
No . CTD STD "EALT!l ECO EXP . EX? . EX? . DI SF . 

53 X X 1 1 2 l l Dt op 

54 X X 1 l 1- 2 1 . Dt o p 

55 X 1- 2 1 2 l 1- 2 :; ! op 

56 X X 1 l 2 1 l D: op 

57 X X 1 l 2 l l Dt o ;, 

5 tl X X 1-2 l 2 - 3 1 l D: op 

59 X X 1-2 l 2-3 1 1 D: o;, 

60 X l 2 1 1 1- 2 SR 

61 X 1 l D:op 

62 X X l l 1 l 1 Drop 

63 X X l l Drop 

64 X D:·o p 

65 X Dtop 

66 X C:op 

67 X l l t - 2 l 1 Dtop 

68 X D : O;) 

69 X X l l l - 2 l 1 D: o p 

70 X l 2 1-2 1 C: o p 

71 X X l l l l 1-2 Crop 

72 X 1-2 l 1 l l D:op 

73 X l l 2- 3 l l Dt o p 

74 X X l l l l Ot·op 

75 X X l l 2 l l D: op 

76 X 2 3 l-2 1 l D: o p 

77 X X l 2 2 1 1 Dt op 

78 X X l 1 2 - 3 l l ~ :.oy 

79 X X 1 1 1 1 D ~ Oi) 
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Qf.£.:._ cor. . ENVIR. FOCUS 
No . CTD .ill HEALTH ECO EX P . EXP. ~ DISP . 

I 
BO X X 1 1 l l l Dtop 

I 
81 X l l 1 - 2 l l-3 D! Op 

82 X l 1 l l 1 Dtop 

83 X 1 l-2 1-2 l l D: op 

84 X X 1 l Drop 

85 X X 1 1 Drop 

86 X l 1 2 1 1 D:op 

87 X 1 2 Dtop 

BS X 1 1 Dto;> 

89 X 1 2 l l 1-2 S R 

90 X 1 1 1 1 1 Dt op 

91 X 1-2 1 2-3 l l Drop 

92 X 1-2 l 2-3 l l O: op 

9 3 X X l l 2 l l D: o;> 

9 4 X X l 1 2 l l Dtop 

95 X l 1 l l l D: op 

96 X X l 1 2- 3 l l D:op 

97 X X 1 l 2-3 1 l Dt op 

98 X X l l Dt op 

99 X X l l D: op 

100 X l 1 2 l 1 D: op 

101 X 1 l 2 l l Oto;> 

10 2 X X l l 1-2 l l Dt op 

10 3 X X l 1 1-2 l l Drop 

104 X X 1 l 1-2 l 1 Dt op 

'-- 105 X X 1 l 1 l l Dtcp 

106 X X 1 1 1 1 l D: o;, 
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Item 

Case 

fl-F3 

Dl 

02 

03 

Key to Case Critetia Analysis 
fo! Tabl.:: 2 

Description 

11 d umr.1y 11 numb~ :. of sub:niss10:-. to ;,rott:Ct CBI 

1 mea ns the numbered mod ifi ed c r :ter !on is met 

1 means that modified c :ice : :a .;i3-l, - 2 , -3 , a nd -4C 
are met, 0 means the case dces ~ot sa tisfy a ll fo ur 
criter i a 

l means that the case satisfies ~utute cr i tetion Fl , 
F2, o: F3, 0 means oo f utut e c : i t t :· ion is met 

l r:ieans that eithe: Dl o: D2 a t i? satis:ied , 0 means 
tha t ne ither Dl not D2 are satis::ed 

Since this analysis was comp leted , t he inco:?o: a ti c n o f 
comments has simplified the s tructu: e of the c :·ite ::a ; th-.? :e ::01e , 
the t ab l e tefers co subctiter1a tha~ have been e lim inatec . 
Please nife!· to the Aptil 6, 19 87, dt<!f t o f this cocurr,ent f o : 
details of t he earlie: cr1te:1a. 
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Table 2 

Case Criteria Analysis 

48 
---------

CAS£ 1 2 3A 38 3C 30 'lA l 2 3 'lC Fl F2 F3 Dl D2 D3 

-------------------------------------------------------
l l l l l 1 0 l 

2 l l 1 l l l l l 

3 l l 1 l l 1 l l 

'l l l l l 1 l l l 

5 l 1 l 0 0 0 

6 l 1 l 0 0 0 

7 l l l l l 0 l 

8 l l 0 l 1 

9 l 1 l 1 l 0 l 

10 l l l l l 0 l 

11 l l l l l 0 1 

12 l 1 l 0 0 0 

13 1 l l 1 l 0 l 

l<i l l l 0 0 0 

15 l l l l l 0 l 

16 l l 1 l l 0 l 

17 l l 1 0 0 0 

18 l l l 0 0 0 

18 l l l 0 0 0 

20 1 l 0 l 1 

21 l l 0 l l 

22 l l 0 l l 

23 l l 0 l l 

2'1 l l 0 l l 

25 l l 0 l l 

26 
l 0 l l 

27 l l l 
0 0 0 

28 l 1 0 l l 

29 l l 0 l 1 

30 l l 0 1 1 

31 l l 0 l l 

32 l l 0 l l 

33 l l 0 l l 

3'1 l l l l l 0 l 

35 l l l l l 0 l 
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Ta:,lc 2 

Case . C':'.itcda Ar:al,·sis 

4 9 
---------

CASE l 2 . 3A 3B 3C 30 4A l 2 3 4C ?l F2 F3 D1 D2 C3 
-------------------------------------------------------

36 l l l 1 l l l l 
37 l l l l 1 0 l 
38 l l l 0 0 0 
39 l l 1 l ! 0 l 
40 l l 1 l ! 0 l 
41 l l l l l 0 l 
42 l l l l l 0 l 
<i3 1 l l l l 0 l 
44 l l l 0 0 0 
45 1 l l 0 0 0 
46 l l l 0 0 0 
47 l 1 l 0 0 0 
48 l l l l 0 • 1 
48 l l l 0 0 0 
50 l l l l ! l l l 
51 l 1 l l 0 l l ( 
52 1 l l 0 l l 
53 l l l l l l 
5 4 l l l 0 0 0 
55 l l l l l ' l l -
56 1 l l l 0 l l 
57 l 1 l l l 0 .. 
58 l l l 1 O· 1 
59 l l l ' - 0 : 
60 l l l 0 0 0 
61 ! 1 l l 0 l l 
62 l l l 0 l l 
63 l l l l ! 1 l l 
64 l l l l - 0 l 
65 l l l l l 0 l 
66 1 l l 1 C l 
67 l l l 0 0 C 
68 l l l l 0 1 1 
69 l l l l l ~ .., l 
70 1 l l 0 C C 
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. · Table 2 

Case Criteria Ar.alys is 

-.a 
---------

CASE l 2 3A 39 3C 3D 4A l 2 3 .. c :'l F2 :"3 Dl 02 C3 

-------------------------------------------------------
7 l. l l l l l 0 1 l 

72 l l l 1 l l 1 t 

73 1 l l l l l 1 1 

74 l l l l l 0 l l 

75 l l l l l 0 l 

76 l l 0 0 0 

77 l 1 0 0 0 

78 l l l l l 0 l 

79 l l l 1 l l l l 

80 l 1 1 l l l l l 

81 1 0 0 0 

82 l l l 0 0 0 

83 l l l 1 0 1 1 

84 1 l l l 1 0 l 

85 l l l l 1 l l l 

86 t l l 1 1 l 1 1 

87 l l 1 1 l 0 1 

88 l 1 l l l 0 l 

89 1 l 0 0 0 

90 1 1 l 0 0 0 

9 1 1 l l l l 0 l 

92 l l l l l 0 l 

93 1 l l 0 0 0 

94 l l l 0 0 0 

95 l l l l 0 l l 

96 l l l 0 0 0 

97 ' l l 1 0 l l 

98 l l l l l l l l 

99 l l l l l l l l 

100 l l l l l l l l 

l0l l l l l l 0 l 

102 l l l l 0 l l 

103 l l l l l 0 l l 

104 l l l l l 0 l 1 

105 l l l l 0 l l 

106 1 l l 1 0 1 1 

-------------------------------------------------------
SU:1 84 65 66 22 0 7 69 0 1 1 0 3 19 :30 6 48 48 79 

,: 79 61 ;2 20 06 .6 65 0 10 02 .8 17 285.6 45 -.5 7 .; 

'·· 
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Table 3. 

Allowable Thresholds fot Reac t ive Functi o nal Groups 

Name Subst:uctut e 

Acid halides 

Acid anhyd: ides 

.-\c!ylates 

.-\ l dehydes 

,\lkoxys 1 l anes 

Al ly! ethers 

:\ z i !' id i ne s 

Cat·bod i 1m1des 

(alkyl= Me O! Et) 

Conjugated olef u:s 

Cyanates 

Epoxides 

Halosilanes 

llyd razines 

I rnines 

I soc ya na ces 

Isothiocyanates 

aloha-Lactones , ~-Lactones 

~ethacrylates 

Unsubstituted oosition o~tho- o : pa : il - t o 
;,he nol 

Vinyl sulfones 
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~i ni rnum Pe ~~ 1ss 1~!e 
Ecui uale nc We icht 

l OOU 

1000 

5COO 

1000 

1000 

5000 

1000 

5000 

1000 

l Oii 3 

5000 

SUOoJ 

1000 

5000 

5COU 

$000 

100 0 

5 Ll 00 



E. ~ote on Keighted-average Calu ! a tion 

A polymer c ontain ing different reactive fu nct ional groups 

91, 92• ., Sn • with corresponding group- equiva lent we ights 

., wn, ( fro m Table 3) has wttot' a total reactive 

funct iona l gro~? equivalent weig~t, equa l t o the inverse of th e 

su m of the inverse w0 ' s: 

t 
= 

The t hresho ld applicabl e to Wt o t i s the larqest of any of 

t he individual gro~p thresholds . For a poly~e r containing 

r eactive functiona l grou?S to be drop?ed, wcot is not permitted 

t o be s~a ller th an the laroest of the i ndividual minimum 

equivalent weights for any of the groups present . This approac h 

allows for sy nerg i s tic effects , but l i~its the exte nt of such 

e!fects to that which would occu r i f all t he groups were the same 

as the most hazardous gr oup oresent. 

For examp l e, a pol ymer with an acrylate equiva lent weight of 

10, 000 (Tabl e 3 th r eshold: 5000) and an epoxide equivaler.t 

weight o f 5000 (Tab l e 3 th r eshold : 1000) would have a total 

reac tive functional group equi valent weight of l/1(1/10,000) + 

(l/5000 )], or 3333. Thus the polymer exceeds t he reactive 

functiona l group criterion because wttot i s less than the mor e 

restric ti ve ac rylate thr esho ld level. 
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